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(57) Abstract: 




PURPOSE: The picture quality improving method and 
circuit are to improve a picture quality by histogram 
equalizing a quantized sub image independently by = 
using an average level compensated by adding a 
correction value to the average level according to an 
average brightness of an input image. 
CONSTITUTION: The quantization unlt(102) quantizes 
a level of an input image signal, and outputs the 
quantized image signal. A frame histogram 
calculator unit(104) receives the quantized image 
signal by a screen unit, and calculates a gray level 

distribution. A frame average calculator unit(106) receives the input image signal by a screen unit, and 
calculates an average level. The second quantization unit(108) quantizes the calculated average level, and 
outputs the quantized average level. A brightness compensator unit(122) adds a compensation value 
according to a predetermined compensation function to the average level on the basis of an average 
brightness of the input image signal, and outputs the compensated average level. A divider unil(110} 
divides the calculated gray level distribution into a predetermined number of quantized sub images, 
according to the quantized average level. 
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Dm gfj}ga aa-sai si^sna sag ois& aa :?Hiy gte s 3 as 



s^iy^M ^J^^B seaii^oii a}2} ^14=0] ^7:[sfs Ai«9^og ^ssm. d^s^^si axfsjs Af^g^sj at2|£i ^^^i as 

n. i^xfsfa Aj^g^^s :?i5Hs ¥2£( om aeioii sisii Ai^a^Ms ez^a vsi as &4:2is s^sm a^si^ g*^ 

£ &^2t3f e^a a^Biiai e>is 8^ol i^^aa Ai^a^as ^ii^o^ si^mh^ eaof°sAi, ^^^^ ^as>f ofEiajeg s 

□ EE 

5E3 

S/dlAI 

E IB & irssi ifxfa omm ^sspi ?i5foi Leiiasi oi6[ iiisgQaii^'si oi6^ ti^^ s^wam^ oiii eei ehoid. 

£ 3B e ^9011 212.^ gt:^i fi^ g^xfaa ae-sai si^sna lag olss^ as assi ^aioiioii ssiEoicf. 

£ 4a2^ £ 4bfe & &90II 2|g£|fe StlJj MSS^SI 0||§ SSJ ESOID. 

£ 5a2f £ sbfe £ 4a2f £ 4boii £Ai@ as&4^oii 2i8H fi^s gj^ a^£i a^eimsj a:j|i2i olic aej £aoia. 

£ 68 & itfaoii aiej :^ifeg g^x^ae aa-sai gas oisei as :?Hd assj as ^aiwioii u^sio\Q. 

ii^asi ^^Alle^ 

^ ^^98 g/xfa@ ss-gei eai ois& as JH<!d n aswi ^31 gj^a^ g^6! 

^^£S si^isa eamfe aa :?H<y srs % asoii 5^g^ aoip. 



gj^ a^oiiAi2i Daiioi em ssg UE^yp. 



Oia^l^ UaiOl af^(gray level)£| o|±£IiaB a^(jmage)2| 2J ^(appearance) 2| m\\^91 HMM JIISS^Q. g^2l S50l! Oef 
HiiilOl cilliie 218^ £fe aA^2j 2eei>:Ml ;Htf A|2.ia. 
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XI 2i201, Olfe Otai tl]. [21011 JWMSKH SiP: [1] J.S.Lim, Two-Oimensional Signal and Image Processing. Prentice Hall. Englewood 
Cliffs. New Jersey, 1990. [2] R.C.Gonzalez and P.Wints. Digital Image Processing, Addison-Wesley, Reading. Massachusetts. 1977. 

isj. oiipg 96f a£i2f aioicH 9^ mm s&sffe si^^nm esf saei sss ojsh ga [3], uioii m\ao\ sno-. is] j zim 

merman. S.Pizer. E.Staab. E.Perry. W.l^cCartney, and B.Brenton. Evaluation of the effectiveness of adaptive histogram equalization for co 
ntrast enhancement. IEEE Tr.on Medical lmaging.pp.304-312. Dec. 1988. [4] Y.Li. W.Wang, and D.Y.Yu. Application of adaptive hlstoara 
m equalization to x-ray chest image. Proc. of the SPIE.pp.513-514.vol.2321 .1994. 

msiM. ^oiE 9^21 si>:Siiai olSih oiiaa 9^ siei. sfsia aioicn g^f xiai aof§ oiai somM ^smn 

^yxjog g|j^g3^ gg^^ g9|(dynamic range)© ^OIfe(stretching) Silf* 3tJ\ fflSOjl Sl^iSau Sjlf a«f2l SSWCB 

SS{flat)Sf?1l 8H2, □ ^mS.M 9Sf£l 5Mai:ei ^HdsfD. 

aai sfaia si>:saa tasi oias ^as njum^i a^wiAite asoi ao. ^, 8i>:SDa gasi gj§spi usovi s^s*^ 

21 83 gt3i(brightness)fe naioi aissoii :>^2^?1l ao. ^maios. oi^s.n 9^21 8i>:SDii isfi m\o\ si^gna lafoiiAi s 
^ 96^21 S3 gt:j|fe gAfo, gi^ioiife ?a8t:)fl §i}oi naioi surnom. sgsMi. 01 a^s m ssoiiAib wgsisui » 
p. WIS sof. aoii 5ig ses 8i>:szia g» #oiife «is seat aoi aoife ssisoi aaap. 

sef. saisi si>:SDg) eaas^ ^aioi aias) s^^5J^M a? W3» ^ sufe ^aoi gesjHs »s?iiof aisoi feouife sxiia 
01 af^aap. 0111 §oi, □aioi aisKuoi L=256e^2 ?fS8fs. aiasi sf««*» usspi 2563ii2i oiiaai4i»3j a^aa 

E S92I =2!s gi^ a^o, eiiwjg ofjisum 2tns}S gj^ 9^§ n leoii e:H8foi ^14^21 gfxfsa Msg^tas sesm gj^ g 
^21 S2 stPioii (Dei saaiaoii eaxis 3^(!L^g^ e^a saaias oissioi 9»aa /H^gstas ^a^as si^mnm smm as 

§ MdiSi^ »eS flISSffe Ql MP. ^ ^ 

s s'S2i gj^ 94^21 siigig ofxf2fSK)i 9xiaa g]^ gsn n S20II a?i8fo) ^§4=21 9xiaa Aisg^as sssra si 

a^i!e3H4!8^feassfll^s^feal MP. ~ ~ 

Af3|0| =sjg g^8pi 9ioK)i. s g^goii 2ief as 3H£! gfag 4:S4(L)2i naioi aias aeafe g^&iss 8i>:£3a gasjw ass 
3Bd8ffe aeoii aioiAi: (a) gj^gfe g^f&iss 9»a8iw gfxfaa 96^(yss 2^5^b (b) gj^g^ g^tisi ase^is aas 
^8H/H axfasKfl gfwaa eaai^s s^sft Eh:?ii: (c) uj\ 9»aa 9^<y§M ^31 gtxiaa saaiaofl toej 4:§4=2i g^xisa ais 
g^as s&sib b;ii; (d) :tg4'2i 9Xfaa ais9^2| 2,^2,^21 v^i aa »4»i ^mfe esii; (e) 9Xfaa /H^gsfas ?8fla ¥^ 
°jz fi4=s EJi^ oiol ezioii sjsfl Aisg^^s eeia v^i sa s^a^s s^ajte b:)ii: (f) gj^afe g6f6is2i sasf^iou e ± 
§21 asii,^4=oii tag msxii ^di aaaiswi pftfsKx a^a saaias s^mfe b3ii; (g) Aisa^iss Mas ^ai aa e^aa 
^\ B^a saaiiis e?is sioi §fx(aa /d^g^as ^a^ias 8i>:£ng) easife Biam ss&e ^sss mp. 

^3121 QB ^2is saspi 9isK)i. s 8^9011 2i& a§ JHt! asfe iS4=(L)2i naioi aig!£ ssafe g^rdjss §i>:M3a lamoi a 
iis 3lld!o^fe asoii Mw-M: gj^gfe g^f&isa gxiasfoi 9»aa g^<M2S s^sife »ii sfxfa4=B: gxjaa g^fiysa aae^i 
s □aioi aistsas Ji\Lf9\^ m :>ii6h4=B; gj^afe g^tiysi aaB?i£ aaaias Jiidjsife J3i2 jwh^^q: Jiiiya saaiag gxia 
s\oi 9»aa saaia's s^sfe 1112 gwa^'B: gi^afe g^<MS2j aa st^ioii e:hs. & 4:§2j ffig&4=oii tug m§*ii ma 
aisoii 3^t^sf01 e^ta saaisjs s^5^fe gi:)i a^^^e: ^31 m\ jii<y4Boii/d naioi aisi sse axfae easesioli oaf 
^§4»2i 9»aa Aisg^es s»8»fe s8f4'B; 9»aa Aiag^jss ¥^1 aa ^sjte fli3:)(i6}4'B; 6f3i g»aa Ms&^m 
s. ¥2! gi£ »4»s eiTis 8K)i eaoii 2I8H Ateg^fss aya la »4»3{s s^9\^ aa^'B: u^ab 9^(ys2i aasi 
Dm e:»s. e* ±1121 ass^'Ofl asxis ^^i saaigioii pfiysiw seaiae s^sffe it^i 26f4'a: ^ ^:>\ gfxfaa ais 
g^fss oiofl cHgsife ^;i ezfa vsi aa S4»at2j 6f:?i a^a saaiaoii onet auss naioi aiss gssmw jn<ya <yss s^sfb 

•s^'I'Bg ^aSS 8J2 MP. 



a.'92j % s}g 

5 l^goiW HIBSJfe It:)] ay awaa iia-sai ai^iSngl laCQuantized Mean-Separate Histogram Equalization)B OlS 

6 aa :HtJ sawi cusii ggspis eci. 

^Ofa 9^ {X}fe UH2J 01 (indiscrete) 33101 aiS{Xo.X, Xl-i }5 ^^32. OtlJIAI. Xo=OS SSijai^S UEHJI3. X, t =1g a0|e ai 

8IIS UBtSP. ae, X„ e {Xo.X, Xl-i }0IP. <= » i- ai 

Sei2| Olth gj^ aig!{Xo.X, Xl-, }1 {Zo.Z, z 

a-, }S §2jab Q OI(itaiS2 9Xfa3ta, 0(3|Ai. Zq-, =Xu-i Oiaj 8JJ2. a&Q 1 L0II2, {Zo.Z 
I Zo-i }1C{Xo.X, Xu-, >e}3 3^^§^P. 

0I2J SOI Lai^°i 01 <hjsa aaisaj oith diss 9»a8ffe oiife a io« aAiaoj mp. 

QlXklq. ifZ,-i XkIZo 
{Z} = Q[{X}]aZ 



nf\f\D tnic 
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.... r„= ^^^^ ""^ ®^ seaiisi. {z}fe axfaa g)^ s^g. s g^x^3l^a aaaisis 2^21 uehhs. §»»aa 
m{2„ ) omom. ?iJis& Ajea^ {z}u wi/hsj a§8 g^»aa saaiKZm ) aa ^' 

Aisa^f {ZK,{Z}uS) 2|2}o| o^xjaa %S as S^'Cprobablity density function:POF)fe 0^a -^ttf^ 1 9,! «^^^»! 22 usa 4' SIO. 



t-^fif^ 2] 

ot3i/H. pL(Zo)fe gf»aa Ai«g^ {zKoii/H qara gf»a neiioi aiai(2 

,)2i enoin, Pu(z,)b s»aa Aissfi} {z}uoy>H qenH g^xjaa naoi Eiigii(Zg)2i sfsoQ. No'-A^fe 2,^2} gfxfaa Ai^g^ffzv. 
aS «»«»uaaQ ^^^^ N'-NoS SJjaa Aisa#{2\, 8f»aa AtHasfizla ' 

^sTirOl^^^aD"^^ ^^^^ '^"^^ ^^^"^ SJ 4 (cumulative density functlon:CDF)fe Q% 4=afi^ 32f ^^t\ 

WiJIAJ. CL(Zm) = 1 012, Cu(Zq-, ) = 10IP. 

22|a ¥2! as 84^ CL(Xk).Cu(XJfe gfWaS ¥^ as e4» Ci{2,), Co(Z,)S¥EI £ 2M EAia fitaa^Jg SSH a|Sf2!2S Dllihfif 4' 

Q[Xfcq 1 z™ s 3^§s^e. z., = 0 012. cl(x 
[^-afij 5] 

^AJ8f3)l, Q[XKq Zm S 3H(Sje CuCXkjfe PS 4=8f*{ 62J aoi flS SZfaP. 

e?a, oiisaa sasi e saigg ess^fs Afssife vaj sje sf4'2ioii ©at gjs^ &!S2i°( saaijpf e^x^8^3 4. ap^ 

3iOIP. 

isf. s e^aoiiAife ^wa a^fa aas»3i:f xiu^jii ois:hu sti a^i a^fs as^ pgsi essssfg jii^f&p. 
szfa v=! as e^-i 5>)£ shai, jk^js b^(Yh)s ej^ amxHi am ps 4a^^' 721 aoi ^wsp. 

[4=sf^ 7J 

0(3|A|. 
[4^8.*^ 8) 

w?j a^2i saaii!(x„)oij asxi(A)s ap. oiaii. b„ c {Xo.x, «ceiaiBm j= -r 
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^g^og ^fi[^' 7& ^M§oi sj^ 9^21 g/xjsfs S3aii!(Zm)sa ^?\u ^9.^ (o,Bm)oii gssAi^j ^ifoiji. ^Mmo\ a^ei 
xhsfs a3aisi(Zm)MP as (Bm',XL-, )oii esuAitj aa^oiQ. 

ccfEfAi, esxnf o^a ^©(a o). ^^{Yh)si §iofa ^om. osp 5vo0(^ o), :?Htf8 s^(Yh)2| saw:?! 

b Oi^^S aOlQ. A:)f g:»Hi^4^a b^^(lower) 2llBa^2i POlUe^ 30I:q, a:?F Siig?^'^ fe8(upper) CfOlU 

e{ :?H^a saoiQ, ^oja s^si s5eiisi!(x„)oii oosf. ^. w^soii ajsf ^^ssi a^s aaaiiffl(Bm)s ois& g,^xf5f9 sa-s 
5t!e sa-^ai si^sns esfsfi^i ^ ^^oiiAi^ 7:isa>D. 

OfOfAi, E 3 UiXI E 63 S^AI5< S ^901i g^XfS^S Sa-Sai Sl>i£3a 0|gg> SJa ^Al 

£ 3S s sraoii 2I& ay ^i^a :?^a axfaa «a-sai si:±:Siia es^M ois& ^ii :?He:! sissi ^aioiioii cue msieoiu. 

E 3011 2i(MAI. XIII g^XF2f:?l(102)fe L Olii^ aigSI gj^ Syi!JS(Xk)M Q BII^S aXFaSfOI aXfSS 9y6!S(Zq)S S^&Q HSilgJ 

sir^sna :>iiii^:7i(i04fe ax^s^@ a^^Msczjg i sfsb?is naiioi aim ^fis ya^&o. o\d\m. »SB9ife see i ^ xiEU neii 

SOS 

^af:^i{iio)b Haiij si^^sn^ :)\\(Lymom\M ywt^E g^xfsa iieiioi £iisi ^i^m M2^jJt§^D\{)08)^^a m^s\^ ^j^^b saeiiac 
Zm)s e?iM moi ±§4^(oi:?iAib 2;h)si g^z^aa Aiasy({z}L.{z}u)25 ssshai g^xf»a Ai^a^azK.iziuia sfatsj sfg as & 

4'{PL{Zq). Pu(Zq))S S^Ste Ql. 01 glWaS Sfp ^E »4^(pL(Zq), Pu (Zq ))fe ?| *fifA| 1 gj 4.5.^^1 2S J\\t^^ 4^ aia. 

oi:»iAi, g^»as AiMay {ZK0IIA12I Eg 4ijss aws^a fiaaiiKZm) ol8^olJl, Ai^a^t {zboiiAisi s& ^68 g^xfs^s s 
aaisKz^) ap aa. 

XIII cDF:JiieLUi(ii2)b ^i^:?i{iio)^v9 saai^(Zm) oimei i^xfsia m^^^ {zksi as &4^(Pl(Zq))i e^s ©km 

^12 CDF?\\^J\{\\A)t ^%'m^O)^^B gfXFlfS Saaia(Z^) SP e Ai«ay {Z}u2i e^g SiE &4'{Pu(Zo))S E 

>i£ sK)j g^I^s^a Ai^ay {ziu^i v^i se »4=2^(Cu(Zq))s % ^a?^ 4S oisskm ?ll^l^ep. 

COF 0IIEai(116)^ XIII ^ XII2CDF7II6^5|(112J14)0IIA1 TH^i^ ^Jm& AI«Sy({ZK.{Z}u )2I ¥2! SE &4^2i(CL(Zq). Cu (Z 

q))s s:?iiys(SYNC)oii ©2} aae?!^ a^ism. sadSfe se^ Jisa axfsfs ^p^i aE »4^2.^{CL(Zq). Cu(Zq))8xiii ai 111232.01(11 
8.120)011 5S8P. oi^iAi. s:?i6]s(SYNC)fe SEois SE SPi^i^ii^ sn, Heiisoia Hens spiiMs:?^ aw. cdf onsaid 

16)fe tHIHSAi MS^JP. 

All e2i:?i(n8)b 2^xfs^@ Ai^a^izK^i ^e &^42i(CL(ZQ))g e:H^6^oi ^ sow 2\m dSse^sFoi se 
2i(CL(XK))§ g^e^p. oi:?iAi. k=o.i m DIP. 

x\\2 ^^}D\{]20)t 2,^x^5^^ Aj«ay {z}u2i i^^i ^E &*4^at(Cu(Zq))s 5>iS8KM ^ 4^fifAi 6011 2ioH aaa^^5^o^ Mas ^e 

a^(cu(XK))g g^g^P. Oi:?(Ai. k=nn+1.m+2....L-1 OIP. 

m\ ai XI12 M 2^:71(11 8. 120) Oil gj^cih ay6i^(xjb mi ^xisf:i|(io2) ^ :>ii(ioi{io6}oii si^afe 3^<iis(XK)si ps Hen 

asi a^dsoip. Deiu. ejs Haiijzioiife ^a^^ ^\eq^ ^as oigsioi Heiis oiisaii ^sft^o^^j sfE^iioii g,^4:AiK ^ 

2!P. 

S^:?l(122)b H2II^ ^a ^l6[:?I{106)0(|Ai S^£l^ Sa2llg|(Xm)S SJ5^8K)j 4^ft,^4^ 80i| EAia bJ2l aOI gj^ 9^21 gggf:?! 

oil MSxi(A)i saeii^(Xn,)oii D\t}d\o\ saBii^Om)! s^shP. 

01 S§x|(A)h E 4a S E 4b01l EAIS ti^Sf S9a^4^0ll 2|S}| SSSP. £ 2^98 E 4a ^ E 4b01| £AI@ OllOil ^g^g^^^^ 

01 OFLIU PS gSOiPF aig 4^ 2<P. 

E 4a ai E 4bOil EAlEi b^2^ ST^ MS&^^OII (0^ eSXIOII SISH :)Hiy€l iy^(YH)2| g[3IS @P. ^. gj^ S^SI SaEilil(Xm)OI 

0^^ x^o^ oi¥e s^oia oap e as3^i(A)g saai^cx 



. WIPS PIView 3.3.3.1 

•"M Diiistoi m 4=a{4i 7g olss^ol s agmiAi Jims\ii at e»» 
as aa-SEi si^^saa gaste :iida &!s(Yh)2| s^gtijpj &o\Jin aa. 

gj^ g^tsj g2ai^{x„)oi oi^ as =. gts s^oia osd a§xi(A)i s22iii!(x„)oii D\tmo\ ?i 7S oissf 
(M s ssoiiA) xiiefma 2ife gf»2@ ae-^ai si^irsaai e2^8^^ jws ^a(YH)3 sa»t:Ji3j oi¥9ixi3ii acf. maM. aeaiacx ) 
oil madissi 2!a&aiixi{A)oii sish asfs seaiii(B„)s oismoi g^xtaa sa-sei siribsna gifg sfs ei^ s^si »ss ^ 
:ii JHdAia * acf. 

s 5a a E 5bfe E 4a a E 4boii EAia st3i ssff^'Oii aga(A)3^ :jit>a M6fa saaiffl(B„, )]» g}^ 96^21 laangKx™ )g » 

g^e. mi 2aiH(i24)fe szia ^^ sis ef^2i(cL(XK)). gj^ a^tistxja a^a S3ai5g(B,„)s sj^sioi gf»sa saaia(z„)oi8i 
ei gfxfsia AiHS^ {zka ^sss szis vai se »4'2i(cL(xj)oii XoOiiai em wxisj aaioiaiBis aaea. 

m ain(i26)fe aya ¥2! as &4'2i(cu (Xk)). gi^ s^<MS(XH)a s*fa iaaitsi(Bm)s u^skm a»aa saaia(z«,) s 9» 
5}a /HMS^ {z}u2j ^gg§ saa V2! »E &4«2t{cu{Xk))oii (saBm'oiiAi Xl-. wxi2i naioiaias aaea. 

All % 1112 aD|{t24.l26)0IIAI aSSIfe S^S 7£ UQUOIXi:n. B„, 'fe ^'Sf^' 9£ UEHHOiao. 

bi52:j|(i28)b gj^ ay6!g(Xk)2f g/xisa saaisKZm )i biasfoi ej^ ^^u^ix^m gf»aa S2aiai(z™)aa sf^iu M^ es 

IH(124)S d9!8l3. HgXI 322 »I2 eSlH(126)g t!§i8fb tieifllWijSl gf^StO. 

<yai3i(i3o)^ fi!e!»ioi<y£0)i Q}£i ^, gj^ 9^&!S(Xk)5^ g^»aa S3ai«i(z„)oimoie xiii g3ai(«24)a aajsm. ngxi aaa mz 

111(126)1 fi!§!81|A| ?| 4=8^*1 7£ U&y 4 «b 311613 ^SIYh)! S^StD. 

0I3IAI. e s^ss saia si^iisii^ 3ii<y3i(io4)2i «ii a ai2CDF 3ii<y:ii{ii2,)i4)a ses mssixi am. Haia si>;sna wd\uqa) 
2101 an ai fli2 coF sl6.^:l(l 12,1 i4)oiiAi gfxfsa -Mna^hsi Daioi an ssm JSLmw oig stis sioi cdfs ;3ll^L^tt 4= ap. 

E 6S s ssoii 2ie a3i M4f 3i^g :)is! gfxiaa sa-sai msm ois& siid! assi pg ^iaioiioii me ssjEoia. 

E 6011 aoiAi. Mj gfw§f3i{202)fe L o\ii aisisi gi^ s^(Ms(Xi,m Q oitf aiss sxfasKM 8fXf»a 9^i!S(Zq)« ss^ffp naa 
si^isna 3iiih5i(204)fe gfxfsa g^<ys(Zg)§ naise^is naioi an sss ?ii<yefp. 

saig) sa sit>?i(206)fe Haia ^ms. gj^ s^rsi saaiai(x„)s m&o. m %tJisiMzo6)h gj^ s^6is(xj2i saaiffl(x„)s 
yasMM ^xiss 9aaiai(z„, )s s^&a. 

sg,*3i(2io)fe Haia ai^saa 5iit}:'i(204)oiiAi 3ii<ya gfxufa naioi aisi ssm 1112 s^x^a3l(208)S9El seia& »»aa aaeniK 
z„)e moi 23H2I 8f»aa M^^mzK.{Zh)°^ sifSH/d gf»sia Aias4K{zK.{z}u)2i 212121 ma as »4'(Pi(z„). Pu(Za 

))S a^Slfe Ql. 01 gfWaa atS SE ff4»(Pt(Za), PoCZ^Mfe ¥l ^ffif*! 1 » ^^a^^ 25 4^ 910. 

an cDF3(i6f3i(2i2)fe stoi{2io)S¥a s^wsa AiMa^t {ZK2I HE »4»{Pl(z<,))s a:>is sfoi a»»a Aiag^^ {z}, si 

BIE &4>a((CL(Zq))§ ?! ^'(3)3 OlSSIOt 7l|^&P. 

1112 COF3llt.U|(214)b gfWaa /H^a^{Z}o2| BE »4»(Pu(Z,))» SO\S. 8101 9»Sa /HSa^ {Z)u2| V5! SE ft-S-atCuCZa) 
)S 9) 4=8}^) 4a OlSSKX ?^l<i^e^P. 

CDF 01l5£l(216)fe «I1 SJ fll2 CDF3ll<iUI(212.214)0IIAI 3||<y@ 2^X1513 A|S9^({Z}l.{Z}u )2| V^j SiE g4»a(CL{Z,). Cu(Z 

q))e saia s?i6!S(sync)oii hp Haig!9?i£ i!i6i3i:a. ^asi^ ^21 xisa sfxisia vai aiE S4'2t(CL(z„). Cu(z„))s an si XI12 

aZh3l(218,22O)0ll sgap. 

5319 OII2£l(200)fe gJ^Sfe 9^&JS(Xk)S 15319 HS&P. 

013IAI. 9Xiaa ¥25! SE &4=S^(Cl(Z,). Cu(Za))S &JH gJ^Sfe 9^tiS(Xk)OII HISfl 1531901 XlSa 96tiJSS| V2| SE if^^StOi 
ES 01 9»Sa ¥2! gJE S^-BtCCLCZq). Cu (Zq))!!} 531921 g^f&ISa All Jai2 S2f 3 1 (2 18.220) Oil 981AI3I3I 9ISf« a^JEIte 
9^6!S(Xk)l 5ai9 (HIS£I(200)0II 2|bH I 5319 XISAIgip. 

mi ey3i(2i8)fe 9»aa Ai^g^ {zksi ¥2! be e4'2i(Cu(Zq))oii e^isioi 91 6j(5)oii sish fiiaeaofoi aaa ¥S! se iK^acc. 
(Xk))s a^ep. 013IAI. k=o.i m 01 p. 

a2 aZ.U|(220)fe 9»aa AI^S^ {ZJuSI ¥^1 SE &4«2i{Cu(Z,))01l 231810) ?l -4'ftf4>! 6011 SI8H aafi2}8fOI SZha ¥2! HE g^at 
(cu(Xk))S a^eP. 0I3IAI. k=m+l.m+2...,L-l OIP. 

SI3I e^3i(222)^ 5319 sa 311(^3 1 (206) oil A) 2^£ife sa3iii(x„ )e 9^8101 4'ttf^> 808 EAia HI2I aoi 9^ s^2i sast^ioii o 
5 esxia aa3isi(x„)oii 3i<yoioi a^fa s5aia'(B,„)g g^&p. 

»M g!IDI(224)fe HI1e^.^3l(218)S^E^ S^Sfc Sita ¥2! SE S^^aCcLCXJ), 5319 01ISBI(200)S¥EI S^£lfe 9$l^ia(Xk)2f 8131 

&^DH222)^^B\ e^a 9aan(8m )s gj^sioi 9»»a aa3ia!(z„) o|8^el Ai^a^ {zksi ^b&s ¥2! se »4»a(c. (Xk 
))oii (D?jXo oiiAi B„,j)ui2i naioiaisg aag.tp. 

XII2 aiH(226)b *II2 22i3l(220)£9EH S^SIfe £2fa ¥2! BE &42i(cu (Xk)). 5319 DyS£l(200)S¥EI £^£Jb 9^t.i2(XK)a gt3l 

e«f3i(222)svEi e^afe a^ia aaaia{B„,)i 9^8ioi 9»aa aaaigi(z„)ap s Aiaa^f {z}u2i asi§ e^ia ¥2! sie » 

4«(c 
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"(Xk))oii ma an'oiiAi Xl-1 Mx\2i uaioiaiss iSssD. 
jfM a M\2 aJi){224,226)oiiAi assfe g^s 4^6? &j 7s u&uioixiii. B„ 'fe ^2,^^' 9£ uomoiaa. 

uii25i{228)fe Hsiigj o)i2ai{2oo)£¥Ei s^sfe xies s^^dt(x,)a g^x^aa S3aigi(2™)g uiasKM saia oiia£i(2oo)S9Ei 
afe sy6j2(XK)3f axf»a 83ai8ii(z„)aa a,^7)u asa xiii ffliH(224)s 4^a|8^2. Dan afoa j«2 8!iin(226)« ^dsistt asiiiiw 

asi:'i(230)fe aeiflioidsoy toa ^. Haia oii2ai(2oo)£¥a a^afe s6t^s(XK)?f &xisi& saaiif(2„) oisfoia «ii fflffl{224)» 

aaiSja. ngXI Sfog HI2 aiH(226)l ^HSISHAI ?| 7£ UOa 2ife :H4!a i!S(Y„)l £^t}p. Hwu-i'Jm 

B ifSg 9^^S2| S^il JHtJOII SOKMI §§§ 4» ^. S^SUI. aiOld 6JS HEI AI>iS. 2JS g6}. :)hig jflg goil 

SSS 21D. 



3iia3K e ifgsi asfe g^tias gwasH/d ^g^^'S saa /Hsa^fg ^iiaios si^saa ^s&hsmi cdf mus ^siu et 

(57) s^psi g?| 
S^Sf 1. 

(a) gj^ab §?;ysf8|w gfxfsa a^^iss s^sffe b:)ii: 

(b) gj^afe aaB?i£ ^8hai g^wasfoi sf»aa ssaisis a^sjt ea: 

(c) g^x^2^a 96>^si a:"! ^x^2^a saamoii msf 4:34' 21 gfxisa /h^s^os sarehfe e^B: 

(d) ±s4>9i s(xf9a AiMa^a 2i2fsi vsi H£ eh^e ?8(t e^i: 

(e) g»aa Ai«9^as ^shs v^i at etis skm s2.km aa /hss^ss aya ¥S! se s^^ag smsth esi; 

0) a^at 9^&jsa asst^ioii 2:«s » 4:sa eii»4'0ii eaxig ^31 eeamoi jf^^sKM 24^a aaaiais s^mfe ej«: 

S S»SS ^gog sjfe aa 3H4! SB. - a »aor= e^i 

2. 

JII1&01I aoiAi. (c)9:)iioiAife 6f:7i axjsa g^iiaa a»»a ssaiaoii ©a 23H21 /d^a^fos ^sos »^ » 
3. 

Jill SOI aiOIA{. ^51 {e)B31lffl|AI fi2}g &!9ayai ^SSS Ste 311*! gja. 

fliisoii aoiA). 6t3i (f)B3iioiiAife 6f3i S2aisoi oj? 5,^0^ =_ oi^s a^^ois xiiseD 5 esxil 6t3i aeaiaoii 3i&}Sfoi s 
^a aeaias s^si:n. 6f3i aaaiaoi of? as ^, o^? g»s a^foia siseQ 2fg aaxis saaisoii D\asm esfa aaai 
iis s^sm SSI ;H£j g^ei. 

MI18/0II 2iO)AJ. ^31 (g)e3«fe 

(Qi) aj^afe a6f6!£3f 6t3i sfwaa aaaigi oisfoia a^ab a^tjsa oioii cHsstb a^fa v^i he »4»atoii ©a a± aaioi 
aisi(Xo}oiiAj s^a saaisi(B„,)sfxta □aioiaiii^ eassib e3it: 

(02) asiafe a«&!S3i ^t^i if»aa saaii aa gj^ab a^fiisg oioii ciissib a£>a ¥2! se e^'Stoii loej a„'oiiAi ma 
3m\ aigKXt-, )wxia naioiaias gsssfa o)3iai ^„'-2?„-Hjir^../c-z:-i>ej e3)is s&e s ^go^ j,,^ 

s^ii 6. 

xiissoii 21 Of A). 6/31 gj^ab a^6!ss 5^aa¥i£ xiaaH/d xiaa a^ftiss 6f3i (oi)B3iia (o2)93(is gi^sfb e?3ii(£i3)s a 5k» 
s ^S2s 8ib aa Jiifi! gfa. 

S?»7. 

^^34^(03 33101 aias aaab a^fdss sirisna sasjoi.sms 3HdJ8fb aaoii ^o\m: 



. WIPS PIView 3.3.3.1 

(b) gfxfsfs s^diss aeB?is naioi ain ssi bjii; 

(c) gi^afe s^<yss s}a99is msm ^wm s^xfssfw gfwsts seaisii s^s^fe e^ii: 

(d) ^31 (b)B:)iio«/H 9sH£! 381101 ais ^si ?tJimE s^aia'oii caai ig4«2j gfxjsta ai^s^ss sftsffe e^; 

(e) 4:§42i gfwas /H^a^s] Daioi ai^ sss 5>i£ sjoi g^was as &4=g bai: 

(f) gfxjaa Ai^a^gg q?aH£! v^i as s^'S stis skx aaoi eisH aims^ss aaa v^! as &4«as a^sjfe 

(g) gj^afe a^&!S2i sast^ioy s?is s 4iS2i ase^'Oii ms agws ^^i aaaiaoii ^[iiSKA a^a aaaiae s^sj^ bjii: 

(h) /HMS^fss azfa V3{ he sf^&itt fef^i a^fa saai^s ajis skx /daa^ss ^asiog ahss naioi aias ausf 
oi :}H^a ds§ s^SFb 9:7111 ^92^ s^b sfs :)h^ g^g. 

stters 8Fh »a :7H^ g^e. ~ 
g. 

fliz&oii 2iCMAi. (f)93iioii/H azfg flaa2!g!s ^gog 8te as 3Hd gfa. 

10. 

flizf^oii 2/(HAi. 6^31 lommiM^ ^31 1331101 Of? sfoe P. o»? oi^s a^foiB Msap s asxis saaia'oii D\usioi a 
^a sdaisis s^sfji, HJi saesioi of^F ^. sis asfoia sisau z^g agxis asaisioii ?f6.fSfo( a^a aaai 

01 a^a msww \ost ^:)\ ntis ti^si vj]d\ sssg ^§is£ shb sfa 
s?ini. 

HI7?f01l 2i01/H. (h)BSIfe 

(hi) gj^afe a^f^isiif g.'Xf»a saais oiajoia gj^afe ^ua^m om cH§»fe azia as e^atoii cay ^4: □aioi 
aiai(Xo)oiiAi a^a a3eiia(B„,mxi£i □aioiaiaj£ sasstb e:?!: s 

(h2) gj^afe ^^a^Ji HD] gf»5fa ssaiis ap aa gj^afe s^tiai oioo qssfe azfa v^i as &4'aoii msi Bm'oiiAi jioi 
□e«oi aiffl(Xt-, mxisi naioiaias assja oi^iai -s^'^^^-K-Ar^.,/<£-i>2! e^ns s&^s ^sassffe sa jh^j 

12. 

fliiiSKHi s/oi/H. ^ji gj^ate 9#<ysB aaB?i5 xiesH/H xiaa a^ftisg ^f^i (hDs^iiaf (h2)93iis gj^sjfe B3ii(h3)s a se 
ITS 8fb aa :'N£j g^a. 

13. 

4:i!4'(L)2i 33101 aiffls aaafe s^tdsa si>:£zis easfoi »as ^j^sffe asoy £to</d: 
gjssafe si!f&!sa s^»a»oj aiiaa s^dse g^»fe an gf»a4'e; 
^JiSis ^^amm as&9i£ Daioi amssa ^ii^l^sf^ ;(IIi 
gj^afe g^tisa a0B?is saesas :«it>o}te 1112 :3llt^4■B; 
:'iida aaaias s^xfasioi gfxfaa saaias s^st^ 1112 s^xfa^e: 

gj^a^ a^tissi aa sri'ioii etis & ±ss as&4>oy (us msxib ^^i asaiaon jm^oi a^a aaaiaa a^st^ »7i 

flii 3ll<i^4BollA^ fli<ya naioi ai^ sss ^31 s^xiaa aaaiaoii 10a is-j'Si gfxfaa AiaasfHS »8fmte sb^'B: 
g/Jiaa Aiaastss ¥^ as S4b ?ste «l3:Jlli.^4B; 

s»aa Aias6fas :fli6.>a as S4'a a>is sioi azfoii sish /nas^tas aya ^ps? as s^as a^sffe azj^s: 
sj^a& a^dissi aast 171011 etis » ±921 ms asxis aaaiaoii Dwsiw a^a aaaiaa a^sib si:7i a^ 

4=9: S! 

^f:"! 2/waa Aiaa^gs oioii cHgsjfe a^ia as gf^j^ata a^a aaaiioii cua ahss naioi aiis mm\o\ 
a <j^a a^sib 8^4^93 s.&sm s^b aa y/i& as. 

S^S 14. 
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sfoi a^afe a^&isa aae^is jia^fe ss! miaais a ssss ^ges an as -J-w^i ?i 

S^gf 15. . . , 

16. 

^I13&0ll aiOIAI, »aB?lt Sail2JOI3, 4:S«fc 2SiS i*S2S 8(fe SfS 3Hfl SIS. 
S^S 17. 

xiiiaifoii syojAi. 6^31 aefs assz^as ^a££ 8ffe sm iwa as. 

18. 

S^^S 19. 

flii3soii aioiAt. g^^ea 

o)oii/<ia6fa8aaiffl(8„mxi2iDaioiaiuiSEsa8ffe All gain: ur«*i^_iaiui euacx 

a^ab a^fdiispt if^i gfwsjs saais mq gj^afe a^tfciai oioii cHssjfe azfa vai as »4»«oii (&aB„ 'oiiai aa i 
aioi ai^'(XL-, naioiaisis gssma w?iai s>.'=^^-jsr^../c^-i>ei «i2 gain: 

^sl^s «sos in^'a^^tf^^^ ^^^^ ^^^^ ^'^^'^'^ fi!Si8i2. dsxi mz ^ms 

20. 

flIM&OII 2101AJ, ^31 S^^'BS 

aefflieais^a a^a^ xiaa §^<M23f gtxjsia saaia oisioia xiaa a^^iss oioii msstfe ez^a ip« sue 

CH ziaioi aiBKXc-, mxisi naioiaiss essoFa ot^w ^^'-^^.-^^.../c^-Dej ^12 aiH: b„ mai a 

^r*! xiaa s^tissj gfwaa saams biiaaiiAi &!a!j|ioj<Msi g^8^fe mB^u ai 

aejuioifciaoii raa^ ^. ^31 xiaa 9^fc!23^ ^31 axiaa saais! ol5^ol^ an gsitie ^^msin. nsxi a°a fli2 ams ^^s\ 
d^^iB ssss ^S2s 8ffe as 311^! as. 

4:§4'{L)2i Daioi siss ssafe asf(Mss si^sDa §a8K)f aas ^Hdsife asoii stioiM-. 
gj^afe a^ftisM gf»ssK)i gfx^aa 9^<Msg g^sfb mm gt»a4»B; 
a^ate a^tiss aee^is saaiis ah ^lt^4B; 
:'ii(ya saaia# gfxfasfoi a»aa saaisiM s^sife 1112 gf»a4=B: 

gi^afe S6f^is2i se st?ioi a^is s ±ssi as»4»oii 103 es»i aaaigsoii a^a saaiis s^sjfe sf^i a^ 

a»aa Magmas 3«6.^a vsi at e^'i e?is oK)i aeKw sim /daa^ras azfa vai as e-^nm e^w^ a^f^e: 
^e^^f aagt^toi e^is & 4:S2i 33^4=011 ids as»g ^31 gaaiawi :jf6.>sK)j a^ta «aaiss s^mfe gt^i a^r 

^31 g(»aa Aiaa^tas 0101 a^.^a ¥5! as gf^^a^} aaaigioii oai a«ss aaioi aias ssssfoi 311a 

a 6!sg s^8hfe s«^4>Bs ^sss 8ffe as JHd as. 

£3 
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